Barcode, RFID
and
Internet Of Things

REXRTF SEE

RARRGHKIER bR
20104£12 H4H



RERF—R

+

DRERT
AL FE ST
‘REAFHEFERIEF R
REMICHEHERZIREP L F1E
RiEMEM B IZITH L AR
|[EEEXFItXNEZERE TR
‘BFESYIHENERERT ER

Strathclyde X FEX S 52 10 E




» XM AS & ARIE 2

« RFID & %t ¥4 BY, K2 iz

« RFIDT 1% K 7k 3=

« RFIDFT @Bk AR A2 &

Rt




. R B




SHAE R

A short history of Barcode
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A short history of Barcode
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1948 president of a retail chain asked a dean in Drexel Inst of
Techno to research on product identification system, turned
down.
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Bernard Silver overhead and talked to Norman Woodland, the
duo Invented a system with lamp, glowing ink and light
sensor, impractical but got a patent in 1952.
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A short history of Barcode

B =F1951F A TIBM, 1EI|BM5(T1tt7iHHZW\M
B2 opi0EF|SE 28 T Philco, [53EPhilco XIBEE4
RCA. 1966ERCA i [E

1971FE T T B

n

IZTE

~

FIANBm#ZERESETIL, F

1951 Woodland joined IBM, IBM not interested in the patent.
W. later sold to Philco which later sold to RCA. 1966 RCA
targeted grocery chain business, demonstrated circular
barcode in 1971.



ST A B

A short history of Barcode
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Some IBMer saw the demo and enthusiastic crowd reaction,
remembered and looked for Woodland still with IBM, who
then helped develop the Universal Product Code, accepted Iin
1973 as the basis of the barcode.
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A short history of Barcode

m RFID: One of top ten key technologies
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“World Oldest new technology”
Invented by Harry Stockman in 1948
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RFID is the third technology wave after Internet and wireless/mobile
16



20 seconds per 80 seconds to 20 10 seconds per
pallet minutes per pallet pallet

After

5 seconds per 20 seconds per 5 seconds per
pallet pallet pallet
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Various Applications

= ERP S stem for Singapore —

fectronic Road Pricing

— Outlne

1. Customer. Singapore Land Transport Authority (LTA)
2. Operation Start - Apri, 1998
3. Contents

(1) Equipment : As of Aprll 158 2000 : 42 outstabons = — Ll L

Ptan to Expand: 21 outstations
(2) In-Viehicle Unit : 1,400,000 units
(the No. 1 supply record in the workd)
4, System Performance

(1) Maximum speed for RF communication ; 120kmih
(2) Maximum speed for Violation vehicle detecton ;
180km/h
(3) Error rate of charging processing . Less than 1/100,000
(Actual test record. 3 erorf4 3 Milion Passing)

Light Tk anad B Specis Vet
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Source: Mitsubishi 18




Military Applications

A .~ WEes . m USA DoD requests, all the
"J’{\' Hﬂm' ! military goods mst have
7 é e g3 RFIDs after 1 October 2005
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Juana Diaz, a logistics specialist mhe 245th ’ﬁgfgt ’ 1§FH RFI DU

Quarter master Company from Fort Bragg, reads O s&=ds | :F
an RFID tag on a container at Camp Arifjan Jl:l ’ /\ ﬁ'ﬁﬁ ; 5
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RFID used in US army
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Using RFID to replace barcodes

Barcodes
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Using RFID to replace barcodes

a WALMART

USSm | Descriptin
6700 | Save the labor costs
600 Goods on-time
575 Stolen reduction
300 Tracking

180 Location info
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m Ford

Ford adopt Active RFID in its car production lines .In north
America, because it is believed that RFID is the only way to
Improve the efficiency And to track the defects.
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Using RFID to replace barcodes

m Gillette

Gillette save 20% of costs after adopting active RFIDs in its
production lines.

2002, Gillette
commenced a major

pilot within its Devens ; G",m A Y

ackaging and A
Distribution Center in =
Massachusetts (USA)
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Using RFID to replace barcodes

| Int. Paper uses active RFIDs to improve the
efficiency.

m >25% of US companies with revenue more
thanUS$5b spent $0.5m~$10m to RFIDs.

m >75% manufactures & 25% logistic companies are
using RFIDs to improve the efficiency.
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RFID Market
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RFID Marketii% % f&
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http://www.cena.cn/uploads/userup/0905/2614020054c.jpg

RFID Marketiz %k &

® Global RFID market:
2005: $540millions (33% compared to 2004)
2006: $2.71billions
2016: $S26.32billions
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Peformance Complexity
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Figure 2 — Miniaturization towards the Internet of Things
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m 2005 +—HEPRBEFEKE (ITU) EXNREL
the internet of things.

L L

m YIEA MRk & . “always on communications”.

m2008FE K, EEIBMIZH“EEMIK"itx, 5Z
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Any TIME connection

* On the move
*Daytime * Outdoors
* Indoors (away from the PC)

* At the PC —. ;
- 4 Any PLACE connection .

* Batween PCs
* Human to Human (H2H), not usinga PC

* Human to Thing (H2T), using generic aquipment
* Thing to Thing (T2T)

Any THING connection
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/ Go0» GRIEF, THE MAN NEXT Dook
6 STARING AT Me THRGUGH
HIGH -POWERED  BINGCULARS.

Sensing things Knowing things Networking things Processing things
- - - =
Info Collecting info ldentifying Info Interacting Info Analyzing
Sensors GPS Network/ Cloud Computin
WSN RFID Communications P J
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http://pic.people.com.cn/GB/31655/10316293.html
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“Oh, like you know something
the internet doesn’t know.”
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Privacy-friendly
algorithms

-

Privacy-friendly tags

N

/

Auditing and
certification
programmes

~

Consumer awareness

/’

46



- WWhat Connectivity?

' Their level of connectivity will vary

tremendously, the same with their
requirements

« Most of the traffic will be “peer-to-peer”
and remain rather local

a7



Thank you!
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